Abstract
Introduction

39
Caves provide a unique habitat for rock-dwelling microorganisms that in turn are thought to 
42
Cave characteristics such as dimension, morphology, location, orientation and lithology 43 have an important influence on the structure of the biological communities found in these 44 environments ). This appears to be especially important for The ecology of cave walls (including marine caves) is characterised by a decrease in 48 biomass towards the interior, resulting from the presence of marked environmental 49 gradients, including light, oxygen, temperature and nutrient availability. Light attenuation is 50 particularly critical for phototrophs . In terrestrial caves in Spain, for The mechanisms involved in notch formation have been debated (Furlani et and Cucchi, 2013).
71
Here we describe a study aimed at addressing this knowledge gap using the Puerto
72
Princesa Underground River cave system as a case study. The study had three main . 
138
In total 43 cores were examined, 15 from both the entrance at 50 m depth, and 13 at 250 139 m depth. Each core was observed with artificial lighting from above (using an optic fiber) at 140 increasingly higher magnification and photographs were taken using DeltaPix Insight 141 computer software.
142
For comparison between samples, the organisms forming the organic layer (where (Table 1) .
149
The nature (extent, structure and thickness/depth) of interactions between surface 150 microorganisms and the limestone substratum was further examined using SEM. As the 151 light microscopy revealed consistent patterns in microbial cover for all tide levels (see
152
Section 4 and Section 5) SEM observations were made for samples from one height (40-153 50 cm above mean water) at each of the distances into the cave (i.e., SP0/2, SP1/2 and 154 SP2/2). For these observations core samples were fractured using a hammer and chisel. To characterise and measure the rock-biota interface, the top edges of three randomly 162 selected and fractured cores from each distance into the cave were observed.
163
Observations were first made at low magnification (x50) and then at progressively higher 
196
In addition to microorganisms, some invertebrate species were found including those from 
217
In comparison, the thickness of biocover 50 m into the cave was significantly thinner than 
